

Tint Fl*gM Manual describes Ibe controls used when ruiwig (ho SPACE SHUTTLE 
program on Ihe Commodore 64 compiler. The program comes with an twertay 
whuch Ms around me hmchori keys 10 provide a quick reference to ihetr uses All mo 
keys used Id cortlrcl Ihe Highl ol Ihe Space Shullle ire shewn below 



PROOH RESET 


G (modem K*yJ 

mjHsrop 


2 









FLIGHT PREPARATIONS 4 

LAUNCH B 

STABILIZING ORBIT 0 

DOCKING 9 

DEORBIT BURN 12 

REENTRY 13 

LANDING 16 

ORBITAL MECHANICS 19 

ORBITAL MANEUVERING 
SYSTEM 19 

PROBLEMS & SOLUTIONS 20 

EARNING YOUR WINGS 23 

FLIGHT NOTES 

FROM STEVE KITCHEN 24 

ACRONYMS 25 

ST AT MESSAGES 26 

GLOSSARY 28 

ORBIT Ell EXTERIOR SS 


Sptc* $nutv*-A Journo we 5 ak* " 
It dedicated la tho men titd women of 
th*Nilien*l Aeronautics anSSpee* 
Administration | NASAL wUPOUl wtlO** 
hind ii*4*Hnce Ihlt cartridge would 
not hew been possible. 







YiXi ane in control ollbe Space ShUIEle Discovery, on the lOtst 
Shuttle miss«yi ot ihfl Spate Tfwtaporlafon System voor target 
is an orbiting satellite approximately 210 naubcal miles above 
the earth 

Your mis&ton: To launch. rendejvous, anti dock wirti the saieiine 
many limes as you can. using the minimum ol fuel then return 
safely to Earth A word 0 | eating Each time you SuCCCSSfolty 
clock. Itw satellite'? cubit becomes more erratic. 

Th® IS a tolea lest ol your pruning capabrtrlii??. You will be evaluated 
at the end of your (light. 


EQUIPMENT Flight Mode StlectorK*/QI]press 10 cyclethrcwflhiFitgniMtKJn j 

CHECK oqmons(we"FiighiSieiaciion“) 

Launch Countdown Key 0 Adler Fi«gm Mode is selected, press I 

Id initiate countdown clock 

Primary Engl n* OrvOtf Key EU Press to steri Primary Engine 
4 seconds before launch: press agam when orpit altitude is 
reached. 

Cargo Door Key GU Press to opem'ciose cargo bay door when I 

orbit attitude Is reached. 

Lending Gear Key ffTl Press to lower landing gear jusl prior to 

touchdown 

Joystick Controller A realtsiic directional hand controller 
Forward ar*d bsgk moves Shgllfo forward or back {X. aids) 
leli and right controls ieft/rrght movement £Y a*?®) Wnh red button I 
depressed, forward or back slick movement moves shutlte up or ! 

down (Zaius) Sec ■Maneuvering m Space" lOf further explanation 1 
Also, the red butlon has other uses in Launch, Orbit, and Reentry I 
phases as described m those scciior® 

Stales Check (Space Bar) press in cycle through readouts oi ihn I 
important mrtormalfon Pos lion axes Mission Elapsed Time. and 

Remaining foot (Flight #3) 

Pause Kay I P I Press to suspend and resume all mission 
syslems operation L/selhis key to Iree^e" the program if you 
need time to refer 1b This Flight Manual, or to plan upcoming 
maneuvers. 




F LI CUT There are three- different flight modes Spend time -a 1h training 

SE L EOT 10 N nights # t and #2 beiore taking on aa the challenge or a real. 

unasarsled Shuttle mia&tpn (Flight #3) FltgN caocml/be selected 
before countdown begins 

Flight rl Auto-simuiator - tghfl mode # 1 isacomtunalion 
demonstration ftgtm and autosimulafor. TheShuWelliesan 
abbreviated mission, You do not uso any or the console controls. 

In this fagM mode, most aborts (see "Abort indicator" j ere ignored. 
Whenever you touch the joystick, you can take control from that 
point until rendezvous Than, you can only use Iha JoyslKfc. 
Controller to correct your V aads. and land 

Flight #2 Simulator Astronauts spend thousands ol hours 
practicing in ground-based srmolaflors before hying Hn actual 
Shutiienassion In this mode, experience the chafteope and 
demands of a real mission — with a couple of important 
ewepbons You don't use any fuel tints, so you have all the lime 
you need to compile a mission Also, onboard computers will 
assisJ you during flight by compensating lor less-lhan-perfecl 
piloting skills Musi ebons are overridden , but your Ifcgrt indicator 
display anil alert you when you've erred. 

Flight #$ STS iGi A luiidiedged Shuttle Flight An aborts are 
OOeraiiveand flight oondilions are guile rea'istic. Good luck f 


FLIGHT Abort Indicator: H crrlica problems occlu any time Curing a loght, 

EVALUATION you may receive a "La^eh Scrub" or Mission Abo*r signal, if this 

happens, your llight has ended. Cheek and look up C/W number to 
find out whal went wrong 

Fllmh ing; : you safety land the Shuttle al Edwards Air ftwca Base 
tn Flight #3, your performance will be computer-evaluated- Yo«r 
ranking will be determined by lhe r**nbe« PI successful dockings 
and lhe number of lual unrts ramaining at the end pi your flight 


RANKING 

DESCRIPTION 

QUALIFICATIONS 

WSCWVIJ MltAOJ 

Gemma ndat 

fiaspo«jibi«i tor overall crew wtoty 9nd asecuiian 

Gar 

QrcXcr 

7500 

Pilot 

Secofd in command. asi'sls k» an Ikahl tibctiaos 

4,5 

4500 

Million 

Spwltllft 

Qua Veil u coeHUinua miaaion acenhhc objectives 

2,3 

3500 

Pwyfaed Queried to operM* specific paytaada nrto ettwdoaM 

Specialist SwJBe hDustfieepng 

Sea ■ Ear ring TOur Wings' For important ctob inlormaion 

1 
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Launch* Phases As you hffl yOur wotmcys main eofliners am} 
hiiQlMromthe pad. you'll be goingIbrougih3 soparaie Phases The 
numbers t, 2 .3 on yOur computer screen refer Ip parts along Ihe 
lr^;kwherft |l) SRB’s (Solid Roc Boosters) tire- lire J, (2 j ChO 

Sbutlle reaches nMMimumaccetetelon, (3) engine shutdown 
approaches TheX indicates MECO, (Ma«n Engine Cut 0*f> 


Tbru*l Notice the Ewq tong horizontal bars On Ihe control panel 
“T" slarxJs lor1f»uSL ’C" for compiler The "C" arrow represents 
S Signal From Ihe onboard computer indical ng (he proper (hrust 
needed during oath phase Of iiStofl Tbu COrtrol Thrust with the rad 
button on the vtoystrek. Keep both T and J C" arrows aligned 
Whenever |hc "T"arrow washes,yeyere westing Fueland should 
immediately press Ihe red button io merease or decrease ihfusl 


Hold Down Salta Though your engines are linog, you weflT Icav- 
Ihe launch pad urtil MET + 3 The "HOW Down Bolts' will keep yw* 
Shuffle on Ihe ground until your engines develop enough Ihrusf lo 
overcome thO force of gravity 


Trajectory Plane In addWOOto regulating Ihrusl. you also need m 
follow Ihe correct trajectory (Joy sliest forward huck'i arid adiuSl 
your "plane" (Joystick feIWfiglUJ 

Line Morn If you stray from Ihe indicated HWteh trs|eclf)*y. youw* 1 
waste luea To alert you mat 1 f*g ig happening, a warning horn Will 
sound. This alarm can help you avQ*d m ahoh silualion 
$eparalkMi A yellow Hash at aboul J?0 nauOCal miles will indicate 
Solid Rocket Softer separator! (SfiB SEP). Another flash Shortly 
alter MECQ (Mam Engine Cirt-Olfj WiU alert you that Ihe Ma.n 
External Ten* has Igllen away mlo the Indian Ocean (ET StP) 


6 









launch 

SEQUENCE 


1 Press IfTTIto setect FliglhL Mode 1. Z. Of 3 
2. Wan ipprenmaltly 5 wwnds 1 m a* sysiems m bscom* 
operational. 

3 WW (JpQital coumdown dock. appears, press [0 to scar! 
countdown 

4 When c&^ldown starts, press [H] CO acOvalo Main Engine 
S. A1 MET-Ofrl. press red button lo ignite Main Engine. then use 

tins button CO Keep "T” and “C" arrows aftQWd unlit you reach 
orbfl 

€ Watch Trajectory Tracking Straw and use me Joystick to 
maintain correct ascension hack and left-right algemeffl. (Horn 
sounds to warn you of trajectory variance! 

■ Move Joystick forward or backward Co maintain correct 
trajectory course Try 10 Stay on or just beK?w (he plotted ice. 

■ Move joyslick lell or right lo keep dot center 8d in small 
'plane mdealoT bo*. 

7. Ai ahmit JOQnautical miles. press fTal to Shctl Q» Ihemam 
engine. The closer you come to We i lfl elttlude, the nearer you (I 
be 60 Ihe large! satellite's orbit. WARNING: II you Shut Oil Ihe 
mam engme ai less lhan 195 m*83. me Shutlie wM lell to Bdrttll 

Launch ft Ascent Summary F lying Ihe Shuttle into orbit « an 
UNlrcmely challenging Task. Following a roller coaster palh. you 
mysl ccrnlinually match engine Ihfusl with Ihe computer indicator. 
Slay on P>e course shewn on Ihe trajectory display, and correct 
your plane as indicated in the smgll box. Each area is critical. 
Incorrect trefeclpry burns up omra luet a«d may abort your llighl II 
plane it ter cut of alignment at M ECO it will be rfiudh more (JiHiCuH 
10 dock with Ihe target saieHl-lfr 

Warning: On your way mtoorbit you'lt see laminar comtellatiOrtS 
ahead, through the darkening sky. Don't be distracted—keep your 
concentration on the demanding task of staying on Course! 



atwitu* 

Launc h Trajectory 


TRACKING SCREEN 





■ OBJECTIVE 

I Eslablish a slahle orbl by Opening Cargo Say Doers For heal 
I fetease, and adiUSlmg Shuttle posifliCrt so achieve visual coolac I 
*1 with Earth 

I STABLE ORBIT CHECKLIST 

9 Cargo Bay Door* V&uf liftt task 14 to open IT* Cargo Bay Doors 
f This Is vital and musl be done during [hi lira orpil Radiators lhat 
f shed ente&S heat generated durmg launch are on lha inner 
1 ■ surfaces gl these doers. H chi doors romam dosed. hea< builds up 
inside ihft Shuttle and Ihe warning horn sounds. You then have iuSI 
30 seconds to open (hi doors: *1 you dont IMe mission will be 
aborted 

Noes Own MiiWu rtf ■A'hen Ihe Shuttle first achieves orM. Ihe 
nose of ihe craft irs primed up out el the line of s*gm d Ihe satellite 
In order io doe*. you must see ihe satellite. Adjust ihe pitch to 
bring the Shuttle's nose down When you do Iris, you'll be abtelo 
see the Wbi Earth Ihroogh Ihe Window 



SEQUENCE 


TO STABILIZE 2 Press 0 to 8Clrvere QMS Rotational Engine 


ORBIT 


3. Move Joystick lOrnwUd or bat* to S«l pitch Ip - 2®. 


STABLE ORBIT Cargo Bay Door openingamdpitch adjustment must be perlormed 
SU M M AR V W the ,lfSl WM revolution before any Further operations should be 

attempted 







OBJECTIVE 

Adjust ehs speed and posmon (X. V, and Z sweat of the Shuttle and 
successfully rendezvous with the satellite 

DOCK I NO CHECKLIST 

Maneuvering in Space There are 1*0 ditlerent ways lo meneurver 
ihe Shuttle in orbit. For major maneuver s (30 nautical miles or 
rrtMTIhaOrbflSf Maneuvering System (QMS) can be used. This 
syslem (explained in a later feecikyi) lakes some study and 
experience lo use elleciioeiy So. when first starting out, use the 
Reacton Oonhol System (FtCS). Its dusters ot rocket engines in 
the ShutHe'S noga and Im' can move the Shunto about ils lh*ee 
mapr axes X, V. Z Watch ihe king el RCS thrusters in Iho «rse1 
display on the screen. 

■ TO use the OMS. press (3 lo aclivete ROT (Relational Enginei 
Lean Joystick; tefL or right to afteOI Taw; inward or back lo flliecl 
Pitch Press red PeHonIto fire engine 

■ To use the RCS. press LIJ to actuate TRN (Transitional Engine) 
Loan Joystick left or right lo affect ¥ axis, forward or back lo 
aliec t speed (and X axis). forward or beck white pressing red 
bulfon Co affect altitude (Z axis). 


Shuitle Speed a nd Foartlon Speed IS jusl as important as 
position Ntever altw your Speed 10 drop below mgchlTO. Of your 
altitude 10 fall be’ow 195 naulicat miles, or you'll burn up in the 
atmosphere! VOuf X axis relationship 10 (he saiewie depends on 
your speed. Which- IS effected by your engine. To Overtake the 
salute when H IS ahead Of you (When ihe X axis value b positive) 
your speed must be greater than 23.9 As you make ydur final 
approach io me sanewie. keep speed dose to mach 23.ft 
Drilling As you near Ihe satellite, commually r-OCheck all axes. 
Setnngs. will Shift, and the salektle s moverrenL is enaflic When 
RCS. is active (TRN «S on), press E. E- or [j] to C&spley current 
Status of those exes Or press the Space Bar at arty tW# to Check 
position, fMMMng lu<H. and Mission Elapsed Time. 
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DOCK4H&: 210 NAUTICAL 
MILES IN SPACE 


Curve On me Ground Track Scran, the "S" tone indicator 
born The ShutlkJ'S and mg saleH'le'? ground track around the Earth 
The Shuttle's posfUon ts the solid ik>t: the Hashing Qa\ is the large! 
saielliio Notice as you (reck the satellite, your X axis (distance 
between Shuttle and salehne) wW suddenly change sigoiftcanlty as 
me satellite ' vrraps around' the tracking line. This is because the 
orbital uack-ng iu>e wraps around the display as a real orbn would 
wrap around the Earth 

“S" Curve 



One lull 
6-irth nmitwi 


GROUND TflACK SCHSEH 


Docking ScrMb Use the r S" curve screen until you get larrly Cto94» 
to the saleiMe Then, two smaller radar screens will appear Tneioit 
screen shows your Z e»s (up-down), and a wide view Of yOut Y 
a*is (leU-r gtn) The right screen, which you'll use more. Shows the 
X skis and n*CK> (close m) V axis. 

Satellite Sighting Ween you seeihesatellite, prepare loconducl 

Close range maneuvers with IheFCS (TPtN engine Oh) The 

satellite appears to change colors as it passes in and out or the 
surtkl side of Earth 

Multiple Bockl nge Every time you dotto («n P il #3). you receive a 
‘ Rendezvous' Signal and some additional fuel unto. Each 
adcMkjnaJ docking becomes m<ae drfliCuU. SO the amount q( fuel 
you gen increases Afler each rendezvous, ihe satellite moves 
away from the Shuttle Wait until n is at least 50 unils away beiore 
attempting lo dock again. 


TO 










DOCK IN a 
SEQUENCE 


DOCKING 

SUMMARY 


Match itw poshion oi Che Shume with thai bl ibe satellite's by 
correcting Z, Y and Xaxas, prelerably in [hat order 

1 Press 0 lb activate RCS 

2 CoffGClZ am tott Press re*3 button and move pysltcklorwaid 
of back. A negative nufTibei ’ncans (he satellite u bektw you 

A positive number means the satellite is above you A zeio 
reading means your altitude ts the same as me satellite's- 

3 Correct r axis lb E). Move Joystick Id the right Or loft A positive 
n wither means me saldtde u right at you, so lap ibe Joystick 
oghl to line up with 4, A negative number means the satellite ■& 
to mo igit oi you Move Ibe Joystick to !he leli 

4 Correct X axis: Move Kid Joystick tor ward or back 

A posdive number shows ibe distance unfls the Satellite is 
ahead at you. A negative number shews ho* ter it ig behind 
you To increase Shuttle speed, move Joystick forward To 
decrease spaed, move Joystick back The saiewie^ speed is 
always mach £3.0 

5. When you meet the satellite, all axes must he ed|us1ed to <t. and 
siahiiiied for 2 seconds Then you wilt receive a 'Aendevous" 
serial, indicating ihai you’ve docked 

You ore allemplmg to dock with a satellite that is travelling a I mach. 
23.9, several hundred Mdikafl m*»K above ibe Eadh You will have 
to Stow down or speed up Id redbee distance {X axis) to 0 Also, 
you will have to be a* the same eiinude {Z axis) and posnion 
(Y pais). All of these movements are 1*46* related—Charging one 
can altoct the others And. m Flight Mode #3. time is important, 
because the longer you lake. Hie more fuel you consume Tap the 
JOysbCk instead of holding 4 in a control position to save Fuel 



ENGlHE SUhN 1 


-STATUS- 

WARNING 





DlORBIT BURN 


OBJECTIVE 

To twn the -ShUllle around, lire Ihe engines, and decelerate Co Ihe 
correct speed tor leaving oim 

DE ORBIT 
CHECKLIST 

Geortiit Bum Maneuver Prst. >Ou rttuH turn Ihe ShuNe around SO | 

(hat n is traveling taiUirsi T hen. m Of der CQ maintain the opr reel 
attitude, sel your Zaxis and pftoh Once IhiS maneuver * 
corr-plwed lire ihe engine to decelerate II Ihe Z axis and pilch ate I 

not set cm racily, (iri**g the engines will mak/OytKjrShuWectmibQr 
dnre Aller |he deoitKl burn, Ihe Shultte must then be reoriented 
nose-forward to ihe correct altitude Entering Ihe atmosphere 
backwards wilt cause ihe Shuttle io bum up! 

Yaw Lsft-rigM rotation ol 1t»e nose of ihe Shuttle. 

Satellite Interference Before Slaving deorbit burn, you must wait 
until you see a dramghc change in your X axis II you don't, your 
deertrit burn will be unsuccessful. and you'll never leave ortnf' 

SEQUENCE 

1 AdiustZ axis unMaflilude reads 210. 


FOR OEORB1T 2 Pull JdysUCk bucfc a* push Joystick toward to set Speed 10 


BURN 

macn23.& 

3. Press® to activate QMS, 

4 Turn Shuniearqund completely. Mrwe Joystick left or right 10 
sac Yaw at m 

5 Sal pilch at -004. 

6 Press fire button until speed IS mach l^.o. 

7. Turn Shutite around noselorwaicl by reselling Yaw lo 0. 

DEORBIT 

SUMMARY 

Deorbit is one of ihe moat critical phases of your (light 

Qunng denrt>i operalions. the Shuttle is oriented to a iari-ltrs( 
aitriode, tieceteraleti 50 reentry speed by Ihe powerlul QMS 
engine, then turned around to a nose-lirsl aCt lude 

You begin to kxse sHnude when youVe slowed the Stiuttie down 
below the speed needed co sustain c*b«t at ZiQ nautical mites 


)2 







OBJECTIVE 


FIE IN TR Y 
CHECKLIST 


To establish and maintain the correct pitch, yaw 3rd Speed": lOIlQw 
the ec*red traieckKy. and pnopedy menage heal buikHup. during 
reentry. 

Entry Inlet face I h« is lh* pom in your Right where atmospheric 
entry oHicsally begins. As the &hul1le descends. atmospheric drag 
*ssrpates iremendous energy. generetng a great deal o# heat, 
this heat quickly bu»ids up (pohons ort the vehicles aoenor rsach 
1.540°C) Rich and speed must be correct lo properly utilize the 
Shuttle's Thermal Pl^ectjen System. 

Terminal Are* energy Management A'ter entry interface, you 
must closely IPfciw the proper descent iraiecloty m orderly 
maintain enough altitude and speed to reach the lirtal touchdown 
poml. This process 0< Conserving your energy by toamta ning the 
correct po&lion. eltilude, uetacity and heading us called Terminal 

Area Energy Management (Ta?M) 

Loasol Signal During reentry, tte Shuttle SuporheaiS Ihe gas ot 
Ihe Upper atmosphere creaimg flashes cri color milstde your 
window Heat strips electrons hcoft the a.r around the Shutlle. 
enveloping it in a sheath ol ionized air that blocks all comrfuni- 
■caixjn with the ground So. an 160 m.ios. youw*'ie*penence s 
lemporary patlial Joss pi signal {LOS), Keep a dose eye on your 
radar at lh»S point. Y6u wrfi receive intermittent signals which you 
need to use to cor fee r your course and plane 
Descent Screen® On ypur reentry screen, "X" indicates cUI-OlfOl 
your OHS engines (deorbit bum) T indicates the Terming A*ee 
Energy Management Phase. "L" mdicaaeSyOurlranSiLioniOlinal 
landing approach. The smew bo* at ie!t is your plane indicator 





REENTRY 


| REENTRY 
SEQUENCE 


REENTRY 

SUMMARY 


OHS 

Culnff 


i Run back Joystick to sat *24 pitch re* prop* reentry aiMucie 
2. Close Cargo Bay Doors. 

J. Follow reentry course 00 ecmpuler screen Pull Itfck beck 1o go 
fight; push forward lo go lete. Lell and right 0 <h stick tenters 
plane 

There are three imporianfl Stages to Reentry Entry imerfaca, TAEM 
and LOS. Position, attitude, velocity and heading must an tie erect 
io Mh properly manage the tremendous heel buildup and 
correctly position your shuttle fix the Final Approach 



Plana Indlc-olcr Shuttlo TAE M 5-1 *9B 


REENTRY SCREEN 










RETURNING TO EARTH 



WHIEIS DOWN 




TOUCHDOWN 


























LAHOtHO; EDWARO* 

AIR FORCE BASE, CALIFORNIA 



OBJECTIVE 

Properly Iddkjmnfl the final approach course, maintain Pie correct 
pachnanddesceni rale to solely land 


LANDING CHECKLIST 

Final Approach As you le&v« Ihe reentry phase and enler your 
Final approach, me hrsl thing you'll swa/einemotfifia«s arounJ 
Edwards Air Fprce Base. You II hear two sonic booms caused by 
your cran and the chase planes Ai this jraiil your Shuttle 13 a 
glider. 


In order Id meinlain enough altitude and speed Id reach Ihe 
touchdown poasi. you'ii need 10 make an axtr eme right turn which 
Will leave you lined up with the runway enlry point 


I 


Landing Screens Now, closely watch all your fbghl imtrumaoli on 
the front control panel. At lh*S point everys happen quickly You win: 
need 10 keep your nose pulled up Ip slow descend while constantly 
walchmg ail lude and range Lines on Ihe Ian screen box, f Altitude 
Direction IndiCPlOf) mc^cale Ihe ideef (raieclpny or path end your 
upper aAd lower sare limns. The nghl box «t your Horizontal 
Situation Indicator. It shows your posrlKjn relative- to the runway 


Range Range is ihe distance Irom ihe edge od Ihe lunway toytw 
shunto. So, whan range <& negative you'ra above Ihe runway. 

Surface Conditions Swvce you're in the de«f1 orosswincls can 
becofire a teas problem Crynpens^ebycansiantiyrnrhing 
doyslick (aft-right and locwerd-bagk ip mairtlarn ihe proper 
trajectory and ctesceni until touchdown Jusi because you'ra 

Close to home—don't lei up on your concenbretion 
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LANDING 1 Assoonasyou see (he mounlalnti. watch tor Ihe rgnway. Use 

jgQy e NEE lhe r '0 hr fA h^ screen Id maintain aJs^nm*n5 

2 FoUernfmai approach course on, btHh computer screens. Leh 
screen. Keep dot cenlered between the two arched Nms ifiighl 
s£r»0: Keep dot cohered on slrjiiqbl runway approach line 
PUSH JcyslK* (onward to lower nose (quicKcn duscem). Pull 
Joystick back toraise now {Slow descend. push Joystick: left Of 
rrghfl to keep dot cehiered. 

S. When range 9«3 negative, you're over Ihe runway. |usl 
seconds Iron touchdown. SO drop landing gear now 

4 Push Joystick leeward lo lower noee 

5 Whan Shuttle flits runway. yOur nose Will pop up. SC Keep 
jpyslic*!. pushed forward 1o keep nose down unhl you hear itto 
ihud pi the front landing gear 


LAN D IHG During the final approach, descent speed is critical. You will be 

SUMMARY conducting a senes of "flares" (nose-up maneuvers) ihat reduce 
speed which is necessary lot landing. So, not only will you need Id 
cenler Ihe Shuttle on Ihe runway, ttol alfiOydu must maintain the 
propel pitch at (he same time. Sounds are important during this 
phase. Use ihem to monitor >Pur progress in addilrcn io the sonic 
boom as you break through the atmosphere you'll hear a constant 
beeping eltect which will increase m speed ihe closer you get id 
I he njnway. 3 high-pitched warning horn afisr you've passed Over 
Ihe runway fa signal 10 put your landing gear down), landing gear 
towered, and (mv peer) tires screech whan you've couched down 


Shuttle 



PI HAL APPROACH SCREEN 


r 7 






You've succas&lutiy launched your Shuttle into crbil New il $ 
time (o dock with me satellite winner you're making position 
corrections using Lt» OMS Or RCS engines., remember Iharl every 
action you take may atteet your aris {X, Y, Z) or aiMuds for 
example. it yOuf pitch is - G28 (nose-ckwri) aftd you pertarm an 
QMS turn to correct your xa*is. ycur 5itnude*iii drop because 
you're actually copied towards Earth 

Try and picture the- position rrf the Shuttle in your mind as you're 
orbiting. Use me diagram beta* [also on your Flight Deck Console) 
td heip yOu vrSu-ahae Shufllle pOsiiKm;ng And remember: minimum 
spaed is Mach 1 7.0 and minimum allude is 195. naulieai miles, or 
your orbit will Oostabihze and ihe vehice wilt burn up in the 
atmosphere ^ 



¥ rn Lett »n4 right dlflane* to »li*lll* 

X - Forward and backdratanea toMteiim 
PITCH = Up-down Of! ha naan fit Chat r*fr 

TAW ■ Lit t.rl(]hl rpMon d Ihi hoh of th* Dill 


T X 










For sifter, precise adiusimeim. you'll ponwm orbital maneuvers, 
wrlh the Reaction Control System (RCS) engines They're easier to 
use HiwrtrviH. time means lufti "rteusekeeprriaf luei which 
keeps elec I rical ard lila support systems ol the ShUUle operating 
—is corislarwy being expended So it's imperenve you make your 
orbital corrections as eHicienlty and quickly as possible. This i& 
where ihe QMS can help When hurting ma[or merwuweirs. use ihe 
12.000-pound- ihiusl OMSonginos. Smca these pawtriU engines 
can radically a Heel attitude, read the foitowrrrg defarfe carefully 


X AXIS 

CORRECTIONS 
USING QMS 
ENGINES 


When Ityreg forward (0 Yew) powered by OMS engines, alMude will 
drop fasler rl yOur pfldh rfi zero or negative When Hying bedkwards. 
1IftO Vaw] your altitude will nse only il your pilch is posnive or zero. 

Sequence 

i Set prtdh lo correct value 

2. Check* axis 

3 Set yaw to ISO rf X value is negative; lot) i* X is positive. 

4 . P^ish red button b r«e engines 

5. Restore yaw end pitch lo correct values 


As you pe* torm a y &kis 0MS bum, you'll see your y mdicaipr 
change H you fargol Id change your pttohloQ. ydur alMudOwill 
change A positwe pitch iviii make you nse A negahvie pitch will 
make you 1aH. Anon-zero pinch ateo burns extra lufll. 


Y AXIS 

CORRECTIONS 
USING OMS 
ENGINES 


Sequence 

1, Seipnehio correct value 
2 Check V axis. 

3. li Y is posrlrve. sen yaw to9U.il negative, set yaw lo 

4. Push red button to fwe engines 

5. Restore yaw sod pitch Ip correct value 


As you pqrlorm a Z axis QMS bum, nole lhal you will net see the Z 
indicator change. So, calculate Zaxis burn belOtohand by adding 1 ' 
subtracting 2 value to current attitude lo arrive el desired Fnel 
attitude. 


1 AXIS 

CORRECTIONS 
USING OMS 
ENGINES 


Sequence 

i SetyawtoQ 

2. Sal pinch lo 36 lo Climb: ZBtolali 

3 Press fire button until desired aflitudinal goal is reached. 

4 Restore pnch lb prior swtrngs 


OMS Summary When correcting either X or Y axis using OMS 
anginas, youraiitudo may be aiiceicd Bui il tS possible lomafceZ 
end X or Y corrections in a single maneuver—il very skillfully done 



LAUNCH: 

PROBLEMS 


problem 

SOLUTION; 


STABILIZING 

ORBIT: 

PROBLEMS 


"Launch Scrub," 

Tbu're igniting your engines prior Bo or too long attar 
MEl-OCw for leunefi system?, co recycle and 
concentrate on Firing a? c-o£e (d (but not before) 
MEr-QCW as possible 


PROBLEM: Line horn continually sounds during launch. 


SOLUTION: K«p dtf {your Shuttle} siighiiv on the k>w side oi 
(he- [rajecicjfy line u maintain proper course 


PflOSLEM: initial orbit position toe tow, or speed ion slow. 


SOLUTION: You're shrilling oft your engines bet ore proper 

afluiide is achieved Cuhoti your main engine? as 
close IP 205 mites as possible 


PROBLEM: "MiSSori Abort" Signal as SCOn as you shut down 
engures 

SOLUTION; Dependent upon your At»n numbei. outlet speed- 
a’liiude were too (pwCO Sustain orbit; you were tar 
pll 1l>6 Irejectory line flt MECQ, you shut down your 
eng<nes too early, or yfiur orbH unsedion angle was 
incorrect Either you were very lar otl ihe lra#ectory 
'■he or your p ane (right-haft position) was incorrect 


PROBLEM- Once mortH.vajus is elr badly 
SOLUTION; Plane (right-left} was not Centered at MECO 




DOCKING: 

PROBLEMS 


PROBLEM. Ores in hM, Z it el ( badly. 

SOLUTION: You sfiul down your engines loo early. FteiMffiber 
your Z a»s is dnocdy reiaied to your attitude. The 
lower your alhlude the more negative yOur Z a*i& A 
Z-15 axis aquas an asinude oi v9$ 0 mm. When Z 
axis equals 0. alitude is. 210 nauLtal mries, me 
annude o? ihe or twmg satellite 


PROBLEM Although axes are adjusted, satellite *s never 
sighted and docking screens never appear 

SOLUTION: Check ygur pitch and Yaw. II pdch Kt not - 26 

(Shutlto MSO-dOwn), you'll never be in line of sighl 
crsaiallrta. ItYawis + or - 17 or greater, you'Hateo 
be out of line Of Sight (Shuttle line of sight wvl be GM 
tar left or right) Wnh 1 and Y axes adjusted luO, 
docking screens should appear when the satellite 
is alX + or -16. assuming pilch is -26 and yaw 


WIOeLfJW Conducting OMS bum sends Shuttle «lo 
dfawtaticaicy higher loweiimudes. 

SOLUTION; Check yOur pitch, fltoayi make Sure ypur pilch is 0 
before conducting an QMS bum unless you 
inteniwhaiiy wisbtoadiusi your eitriude during 
burn 

PROBLEM. Axes all adijuaad. Satellite spotted. But. you can t 
dock 

SOLUTION: Check, yaur su&Mt The saleme always travel at 
Mach 23 9- So, d you're having trouble docking, 
adjust Shuttle speed + or - i Mach 
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REENTRY: 

PROBLEMS 


LANDING: 

PROBLEMS 


PROBLEM' AllW conducting a SuCCessM Debt W Burn. you 
still arem losing altitude lor reentry 

SOLUTION: The Satellite may be interfering Wati until X value 
Changes elramal tally and |he "S" Curve reappears 
be lore conducting a deorfrl burn. Also, tiu#e Sure 
your pitch is negative belfrd conducting a deorbit 
bum. Speed alter burn should be math is 0 

PROBLEM Burn up during reentry 

SOLUTION: If your pitch is less (hart + 24, your ShuLlle 

cannon be protected by ns special m sural ion II 
l>ich»s greater than + 24, you'll sfcip mto space 
11 yaw does not equal 0. you'll spin cut And if ydur 
Cargo Bay Dows ere tell open, your Shuttle will also 
burn up. 

PROBLEM ivtisiwn Abort as soon as you freak ihnough Ihe 
cloud cowering 

SOLUTION: You cannot be bfl course |Kla»on horn Is on) during 
Ihe lest Few seconds pfyour reentry (screen) Tbs 
will place you in the wrong position For Final 
Approach —altitude and speed will be adversely 
affected 1 So, stay right on course at the end of 
reentry—don't letup 

flftoeif |W: YOU crash imp the desert floor. 

SOLUTION: Tfrs is ptobafry a resuH of moorteCt use Of your 

Altitude Direction Indicator [ADI). The AOI is the ted! 
display screen shewn duirng larKJmg H tracks ywr 
altilude and descent. Always keep the ShutUft 
beiweemls two lines 

Or, you rnay be off course. Wfeteh caroluiy tor the 
runway, tl's hard to s« from a great distance Keep 
the Shuttle location between Ihe lines of the Horizon 
Situation Indicator IHSi), the right display screen 
shown dump landing 

Remember. as soon as you drop the iardmg gear, 
drag causes ihe nose to Hare up. So when ihe 
landing gear «S dropped, keep puShatg the Joystick 
forward to force the nose down. 



EARNING YOUR WINGS 


pilot* s#e a -skilled and hearty breed indeed IIyoure able Co 
successfully dock youf Shuttle live limes and land with ai least 
^.500 units Ol ft*el. you're worthy cri Pilot status and an ofliMrl 
Pilot paich 

II, slier hours Ol hard Irainmg study and preparabon. you make 
iha siHih and line! seteiirtedoolung wilbal least 7,500 luel urwisin 
your laoks, you'i' be cos of the few, ibe proud, ihe eine—Space 
SmjLUeCotr’mgnders" Anyone achtfi^tg thismagnificBn! ranking 
will be rewarded with a distinguished an-M^en display 1 Snap a 
photo Of Ibe TV screen, and we'll send you (he appropnae paich 
Shown below. 

6e sure to wrrie "Space Shuttle" on ihe bottom Ml hand c«w d 
the envelope 





LANDING SCREEN 
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‘Ewer sines i can reman*®*, the Space Program nes meant 
something very special to Every lime a mission look OH SO 

*dmyanagm«|icyi 

‘■That's why dasigmrrg a home video version patiemad al ier the 
real Space Shame seemed »appealing—yet ghaaengwig. H was 
quite a task 1o achieve maximum accuracy in my work 
"In the phOtoon this page, I'm siding in On actual NASA Space 
Shuttse simulator H gave me a 'irMhgnd look at vrfiat our astronauts 
really go through. And I can assure you the Space Shutte 
cartridge you new have is quite true lo real Hte 

“So. don’t be tfscouraged ir >*u deo'l ach#v* Commander oo 
your first Flighl Thera are plenty of sk. its and e whole lot of 
knowledge you need to master hrst i strongly suggest you lly 
Space Shuttle with a friend as co-plot—functioning as navigator 
and assistant 

"Learn and understand tNs manual The knowledge you gain will 
no* ortty help with my program pot. who knows, may get you a se* 
on the neun real trip «nio ortut.'’ 



Stove Kachen IS a master software designer, engineer and 
inventor He wes immfysd in toe dovetopmwtat dfgitaf warches, 
toe fiVst handhertJ electronic games and electronic calculators. 
Steve welcomes and encoetopes your terras, cummeras and 
QuesiUpns regarding tu's ti'rsr work for AcdviSkm. 
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ACRONYMS 


AX: Am 

ALT; AlMude 

FLT; Flight 

MET; Missen-Etapw^Timft 
MiCO; MairtEngin# Cut-Off 
OMS; Orttf al Maneuvering Sywms 

RCSl RatelionC6fflfiyS/M*m 
HHQ- Range 

SflBi Solid Racked Booster 
SP Mr SfMVdklMattl 
SSMi Space Shuttle MarfVEngimSi 
STS; Space TrinipCMtanon System 
TAS M ■ Tftrrwial Af«a Energy Management 
D AP: Digital Auto Pilot 
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StAT MESSAGES 


Oufirtg (he ml 5 9*00 Che onboard computer will alert you ol 
condilions that could endanger the Shuttle 11 3 H error Of CQntMicn 
15 bad enough Ihte screen displays a "MISSION ABORT’ signal 
fitutt which ihwo is no recovery J>ne-iauncri errors (such 35 
piling the Main Engine loo soon) merely cause a ie- start Ol the 
courttdowfl sequence- The- lolloping messages can appear during 
the liighi, <n the “C-W display window. When you knew what these 
warning codes mean you cm, in many cases, lake corrective 
action jp save the mir^ :jn 


MESSAGE 

NUMBER 

MESSAGE OR 

ACTION NEEDED 

4 Prela unch-Nen Abort) 

0 

All clear 

4 

Shutdown Primary Engines 

£4 

Shutdown Primary ana Bach-up Engines 

44 

Shutdown Primary Engines and close Cargo Bay Doers 

64 

Shutdown all Engines and dove Cargo Bay Doors. 

20 

Shutdown Backup Engines 

40 

Close Cargo Bay Dow 

SO 

Shutdown Backup Engines and* Clow Cargo Bay Doors. 

MESSAGE 

MESSAGE OR 

number 

ACTION NEEDED 

|1ntl Ight-M ls»lon Abort | 

0 

All cleat 

1000 

McH lined 14! with runway on LOuchdmm 

7000 

Altitude loo low to sustain orbit [below 19$) 

7500 

Altitude loo high (25$ miles maximum] 

3500 

Speed/allilude tw kiw ip ailam orbit at MECO 

1500 

Touchdown log early [hit desert) 

3000 

Touchdown 100 lertetOversHd runway) 










message 

NUMBER 

MESSAGE OR 

ACTION NEEDED 

[Inll igh t-M ission Abort f 

3000 

Nose gear not down a I a«d d runway 

3500 

Oil coui'ie an aart ol banking | U rn Pwm is On> 

4000 

Landing gear not down at lixjchdCwrt 

6500 

Cargo bay doors rwl open dunng or bn (overheat) 

6000 

Cargo bay doors opt Closed ai ascerU or reentry 

0000 

■Spaed too low lo sustain orbrt (below mach 17.0) 

6500 

PMcbgrealerlhani + 34 on reentry (skip mlo space) 

0O0Q 

Pmclilesslttan + J4gn reentry (burn up} 

6500 

va* not o si reentry 

9000 

Obit insertion angle incorrect V MECO 

9900 

Quid fuel 


MESSaCI 

NUMBER 


MESSAGE OR 
ACTION NEEDED 


(A^tflr safely liiwtlng) 


1-99 


Number of dockings. Also may appear as 1 he last digit d a 
Mission Abort start 









APOGEE: 

ALTITUDE: 

ATtTUDE; 

AXIS: 

CONFIGURE: 

DEORBIT 

BURN: 

G LI DESCOPE: 

KILOMETER: 


The Nghesi pcmi at an earth OfilBiT 

Vertical height, trom Earth's (wan surface 

(seatMri) 


The position o t the vehicle, lor example. 
" ' ' -‘ towWthe 


llyhgi 


laii-lirsi with cargo bay toward 


A Tie through a body about Which it folates 


To SOI equipment Id ce*iafh Specifications 

The firing of a ftiTBQ-RQCKET to slow ihe 
Bpececraf i io a sp-cco owe* than that 
required Up maintain ORBIT On IbeOrtWer, 
this is accomplished wth the orbiier 
maneuvering System (OWS) engines 

The angle at which you descend In the 
Qrbiter or Other gbae* wuh respect 10 the 
ground 


iqoo meters, c* o 821 of a mite 



MACH: The 1 e«n used to describe the speed cl 

objects relative to the speed of sound (about 
$90 rrph). Far examole. Math 2 iS twice the 
Speed ol sound The Shuttle travels through 
space <ie orb!) at appro* ££ much or 17,600 
mph. 

OHBiT: A balance between a Body's inertia, or 

tendency to fty olf mlo space, and the 
gffliHatiOnel ehradhon qF a central object. 














PITCH; Up-Gfcwrti relation 0) lh# nose 01 Bhe crafl fsee 

Rail and Yaw). 

RANGE; Distance to edge o! runway, 

RETRO-FIRE. T« fife engines in Vte directed of motion in 

dfder to reduce forward velocity inodsn. this 
permits grivfly to puH you -downward. 


roll; To rotate at»ul an axis from Front to bacH 

(nose to 1a>i) oi the Oitotor To the pilot, a roll 

is Mte a cartwheel [see Pilch and Yaw). 


rendezvous: To meet in apace and or&t logwher 

ROTATION i Movement of the- Obiter around its three 

principal axes producing Prtcri. Yaw. or Ron 


TRAJECTORY Flight Path. 

YAW: Lsit-Flight toiaiion ot ifw nos* of tha trait 

(see Pitch and Roll). 



flutter SpowlBralui Pm 


PCS. Ifcmlw Ttiiurtpr 
ACS PrlfT^iry Thmiltf 


SPACE SHUTTLE EXTERIOR 
THRUSTER, ENGINES, PENETRATIONS 







A MATH 
EXPERIMENT 
IN SPACE 


tf you're interested in Lhe mahemaneal tJinwnSKXiOlor&leHligh!. 
yog may enjoy trying Ihis experiment. AN you need is a cafcwlalor Id 
solve ihe loilowing equations the rasuits can help you reach the 
target satellite's position the most etlic enl way. by doing an QMS 
burn on iiw shodesi. lud saving track 

Proudur* 

1 When you are in Stable wtoit, press [l] CO iuffi cm RCS 

2 Sel speed Hi msch 53,9, to maintain a constant X axis. 

3 tone down ¥ ana Z axas, chon immediately press LfiJ to 
ineew" both positions. 

4 With a calculator, dwerrmne values, ot Ty and Tp m ihese 
equations 

Ty- |[(J 1 a- AMVriOJH 

where T w Tima,, A - O.Y ** Directional distance 
[Tha result must always be a positive number j 
Tp-|T*Z| 

where p = pitch end? = Orbital height difference in 
mites (The result. must always be a positive hipnbW] 



PITCH [DEGREES I 
FIGURE 1.1 
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5. Rfilef 10 tbegiapb below FindThe corresponding PITCH tar 
TpyOu have |ust calculated- 

$ Use this PITCH value to calculate jrtxir angular displacement. 
A - .S(PjIB) 

where P = PITCH obtained Fromgiaph curve 

NOTE: Ptf must be rounded down to the rarest whole 

rvumber 

7 Using INS value of A, reiurn 10 step #4 and recalculate lor Ty 

“^ t R__ _ 

8 Prcs.4 iff.] CO resume Shuttle control, then (U ip actuate 
QMS. 

8, SetYAWalStTor270*'iflhevalueClYis“ + "of“^“ 

respectively The sign oF lhe PITCH value 15 (he same as lhe t 
value used above 

10. During Che OMS burn you will move toward the satellite St lhe 
same rate mat you ctase on Y 10 make jute* o. Tf*j rate ol 
Closure is A distance untls/second (rt pitch is zero) The 
me*i mum ctas*>g Speed (it Pitch IS 36'}. is 1 untl OlYlcn 1.3 
uftflSdfX. 


1-HWi +.a®l3fP : *" W 
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MISSION CONTROL HOTLINE 



AcfMsioH 

ACTIVISION. Inc 
r NO. 72$7 

Mounlatn Vi(m. C A 5MC09 


Cmwwnfcife 64 - a (rack-™*/* qI Commodore Elwlnomcs tjrmted. 




